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(57) Abstract 

PURPOSE: To obtain a serruconductor device which is 
low in ON^etote vottaga. Ngh In switching speed, and 
smafl in switching bss. 

CONSTITUTION: An N" epitaxial laya- 1 provided with 
a P* substrate 2 and a prcjecHon 3, an N"^ diffusion 
region 4. and a P"** <£ffuston r^ion 13 are formed 
between electrodes 9 and 10. and control electrodes 6 
are formed on an faisulating film 5 sandwiching the 
ht cfiffliston region 4 and the prq 'e clion 3 betweai 
Ihem. With Ihe electrode 10 at a h^her iralential than 
the . electrode 9, Ihe potential at the control dectro^^ 
6 is varied whereby a potentiai barrier is genersrtBd or 
conductivt^ modulation is produced inside the 
N~ epitaxial layer 1, so that a semiconductor device is 
tunned ON or OFF. By this setup, holes injected at a 
turrhOFF time are extracted through the P"*" cfiffusion 
region 13, and the P"** dffuson re^on 13 is lessen^ in 
re^stanca and distance without changvig the 

c&ffu^on region 4 hi area wlien the holes are drawn 
out Therefore, a semtconductor device can t^e lessened 



in switciung loss and enhanced in switchir^ sp eed 
Icept low in ON-stata vottage. 
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[0024] 

FIG. 1 is a plan view and FIG. 2 is a cross sectional view, showing the structure 
of a semiconductor device according to a first embodiment of the invention. In the 
figures, the reference numeral "1" signifies an n' epitaxial layer, the reference numeral 
"2" signifies a p"^ substrate, the reference numeral "3" signifies a convex portion formed 
on the surface of the n" epitaxial layer 1, the reference numeral "4" signifies an n"^ 
diffusion region formed on the upper surface of the convex portion 3, the reference 
numeral "5" signifies an insulation film formed on the bottom surface and the right and 
left side surfaces of the convex portion 3 of the n" epitaxial layer 1 and right and left side 
surfaces of the n"^ diffusion region 4, the reference numeral "6" signifies two gate 
electrodes arranged on the right and left sides of the convex portion 3, the reference 
numeral "8" signifies an insulation film, the reference numeral "7" signifies a p* 
diffusion region provided so as to contact an end portion of the n"^ diffusion region 4, the 
reference numeral "13" signifies a p* diffusion region formed in the surface of the n"^ 
diffusion region 4 so as to contact the insulation film 5, the reference numeral "9" 
signifies an Al-Si electrode formed so as to contact the n"^ diffusion region 4 and the p^ 
diffusion region 13, and the reference numeral "10" signifies a metal electrode which 
contacts the p"^ substrate 2. In order to make it easier to understand the structure of the 
invention, FIG 1 is the plan view showing the structure without the electrode 9 and the 
insulation film 8. FIG 2 is the cross sectional view taken along line Y-Y in FIG 2, and 
shows the electrodes and the like which are not shown in FIG 1. 

[0025] 

Next, the operation of the semiconductor device will be described with 
reference to FIG 3 to FIG 5. In FIG 3, when the potential of the control electrode 6 
with respect to the potential of the electrode 9 is decreased while the potential of the 
electrode 10 with respect to the potential of the electrode 9 is increased, depletion layers 
extending from the control electrodes 6 contact each other, whereby a potential barrier 
is generated in the convex portion 3 of the n' epitaxial layer 1 located between the 
control electrodes 6. Therefore, an electron is prevented from flowing from the 
electrode 9 to the electrode 10. Thus, it is possible to prevent an electric current from 
flowing. 



[0026] 



Next, when the potential of the control electrode 6 with respect to the potential 
of the electrode 9 is increased, the potential barrier disappears, and an electron 12 starts 
flowing from the electrode 9 to the electrode 10. At the same time, holes 11 are 
injected from the p"^ substrate 2, arid conductivity modulation is caused in the n epitaxial 
layer 1. As shown in FIG. 4, since the injected holes 11 are re-connected in the n" 
epitaxial layer 1 or the n* diffusion region 4, conductivity modulation can be sufficiently 
caused. Thus, the semiconductor device can be turned ON. At this time, the entire 
surface of the n^ diffusion region 4 contacting the n' epitaxial layer 1 is used. 
Therefore, an ON- voltage is not increased as compared to the conventional cases. 

[0027] 

Next, when the potential of the control electrode 6 with respect to the potential 
of the electrode 9 is decreased again, a potential barrier is caused again in the convex 
portion 3 located between the control electrodes 6, and an electronic current is 
prevented from flowing from the electrode 9 to the electrode 10. At the same time, as 
shown in FIG. 5, the injected holes 11 move so as to accumulate on the surface of the 
insulation film 5, permeate through a p inversion layers formed on the side surfaces of 
the n* diffusion region 4 facing the electrodes 6, and extracted from the p* diffusion 
region 13 to the electrode 9. Thus, the semiconductor device can be turned OFF. 
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1 

stnCDm 1 zsm^cD^ 1 (ommi^mmt. 

m^m 1 o*«i*jscot?rgEGaJ3^cmsfi^ i (o^mam 

mum 1 ©i^BLbtcji^fis 5 tifcm i o^taims <b . 
mfiE-:^iW®ccs*rS)r ^f«rsBi2jgp:g^uftugEm i cd^(* 

BuiB^ 1 <omm#mi^<ommuim%Em i oi^i^igtcgL/ 

f^riEm 1 <D^^mwm^<Dmm(^mnEm 2 oj^s^kccs l 

luiE^ 1 2 <b «!fcS: b . ttrf Ell 1 . ^ 

2 i^z^m 3 cr)*^^*«istcs o r?^^ ? rifcm 1 <d^^ 

stfiB^ 2 cDi»^{*;i CCS 1/ 5 txfcm 2 cD^m® 

ftriE^ 1 <D^i^m<om^m 1 ^®Jzoc?&fiR$n/cm2 

mK<om 1 ^m^co^ i o^^^^MiSi. 

mriBm 1 o^(*JiOBugEifbgi5:stcf8frsE^ i <d*^{*m 

S<riE^ 1 cDifeSM±cc?&^ 5 n/c^ i o$»Jiaimffi t , 

j:*)rj::hm2 mmm<om 2 (ommwm^ i . 

1 2 (Dmmmm ^ liiisz: b . m^^m 1 scf 
m2 cr>*^»^igK:su-t:?^fiS$n/cm 1 (D^mmt , 
fiTisii 2 <D^»m tcs o $ tifcm 2 (D^m^ 
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[if3jc]i3 } mi^mtm2^mt^m-r^mimm 

mflBm 1 o:>^iim<om^m 1 =Effi±«:?f^f£$n/cm2 
S^Mc^)^ 2 C0^(*J1 i . 

luiam 1 (o^mt^m(Dm%m2^m±(>c5SiiRm^m^^ 
ti/cm 2 ^m^cDH 1 (o^m^mi^t . 

mflEm.l 0^«:®i^cr>^®tC^tRW«:?eEK^n/cIiriE 

m 1 J: 0 &mfi<Dm 1 ssasmo^ 2 cD^^t 

mmt. 

10 grriE^ 1 ©^«i*^i§?Rc^H9iE^ 2 <D¥«»Mi§go-:^ 

mum 1 oi^j^ccj^^^n/c^ 1 oymm'^t. 
mME'-'jjm'm(tcn\^'r ^m^Em 1 slo^^ 2 o^t^sgi^^i^ 

fuiEm 2 (ommmjzffcm^ $ 2 offlai^e it . 
mum 1 cD4^f*^ii8cDaMccitrism 1 oitei^Mccso 

fuiB^ 1 (o^mi^mmcomMitcmum 2 (ommmt^cm b 
20 xmvm(fcmfS.^tifcm2mmm<DmAr<D^mi*imm 

mumiiBLum2<Dmw^mt\tmLi.. m^Em2. m 
3i^z>m4 <omm^mMt<,m b x mm. $ ntcM 1 co^^ 

mum 2 <o^=¥mwm^^ l xj^^k $ titcm 2 cD^m® 

4 ] m 1 i ^ 2 ^Di<h ;g:W-r z>m 1 

30 mum 1 <^^(*eotfrfE^ 1 ^®_htc?^E£ $ txtcm 2 
Mnm<Dm2<o^^wmL. 

mtzm 1 <D^=m^{^m<omum2^m±,^mvm^mi^^ 
tifcm 2 mwmom 1 o^zsf^^igi , 
mriB^ 1 (Dmmwmm^m^cmvm^m^^tiftmum 
1 cr>4^i*js J: D issino^ 1 mwrnoym 2 <D^^mwm. 

mum 1 CO^^<*^i^SC;f mfSB^ 2 cr)^«:^i^CD-:& 
BiTiBll 1 Oi^RhCC?&fi£3n/c^ 1 (Z>SfltBI^<b, 

40 mriB— :;&{|ijffiK:?^ti^-r mrss^ i m^^m 2 <D^^wmm 

mfiB^iscf^2cD^i»]gccittc«-r^><t^tc. mum 
1 cD^*^i^^MccisiRfl«jcc?&^$ 1 mj^m 

BiriE^i2^af^2<D$«®^®<bti!tea:u. mum2mj^ 
m3<o^^m{^mmcm\^xi&jSL^ritcm\(o^^^L. 
muM 2 (Dij^ttii cc u r j^fig $ n/<^ 2 co^ms 
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3 

[m^5^ (a) mi^mtmz^mt^mr^m 
1 mm.m<Dm i <o^mi^m(om^m i ^m±(rcm 2 mm 

( b ) frrtfi^ 1 <D^mi^m<omnEm2^m±(fcmiR&^(^ 

( c ) m^Em 1 (D^mt^m<Dm^E^(D±m(fC^m 1 (o 
^i^m^ oisffiCioo^ 1 m^m(om 1 (Dmmf^mm^ 

id) mfte^ 1 <o^mi^m(om^E^JSiu^mtEm 1 10 

( e ) m^Em 1 cD»^M-b«:m 1 (ommmm^mf&r ^ 

( g ) MMEm 2 cDitei»M±ccm 2 (Dmm^m^mf&T ^ 

( h ) m^Em 1 0^3Pft^i|gO^MCcm2 ^^OD^ 2 

(D^mi^mm^miEm 1 cos^jsiccs L.T:siR&«3tc?^fES; 20 
( i ) m^Em 1 (D^mwmm(omMttcm2mmm(Dm 3 

( j ) mnEm 1 2 cosutai^^Bi isiiiz: u , ifria^ 
1. m2i5LZj^m3(omm»mm(^mufcmio:>^^^ 

( k ) MMEW 2 co^^i*® (cg b fern 2 <o^mm^mf^ 

^m^fcmmii^mm(ow^yjm. so 

CfS^e ] SiffBX^ ( b ) imiBXH < c ) imriB 

x^ (h) tmnEJim ( i ) 

m^Em 1 <D^i^m<om^2^m(^miR&^(cm 1 mm 

fail 1 o^^<*^iS^?^5£-r ^x^i . 

igj^ffltJc b risiB^cci^sB^ 2 Rcx^ 3 <o^mwmm^m' 

RST-SX^i. 

ftriB^i, m2:Rcf^3co^f*MiiE<hmrga^ico^« 
2iBL^3(o^^mi*mm^m^ 1 cD^*i*;i;&5in,t^ccrj: 

mriBx^ < d ) tm^Jim ( f ) 
mnE—n<om(D^'m(cmkm^BHtT^c t j: i^mriE 
miFLCfm2(Dms^m%m^(^B^^jim^m^. 

ftriBX^ ( e ) iUSX^ ( fir ) 5^5. 
firiB^M?:^?^^? nfcfiriB-*f ^«F*9Cc^^ft::S:?^RS 

•r c i oc J: 0 mria^ 1 2 <o©iaimffi=S:iijB#tc?B 
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[0 00 1] 
[0 00 2] 

w-mm. ms iiitv^^<ommi^mm<Dm^^7fkT$mm 

Miar^^. 133 1 «^3 0CCA5Ct^X-X^I»fMia 
— a5^:=S'lirti^>o S3 0S.afiS3 1 (Cist^'C. 1 «n 
t^-r-^Wil 1 <D^MK:?ge£$n/ctfIjgI5. 4 tin- ifd?^ 

fen' tunmm. bkti^sBLi^n* mimm4<Dmm 

9 Jin* mSimmAlBLZJ^v' nmm.i^:=iiy'^^ 

-Cl^'SA 1 -S i 1 Otip* SS2«:n>^5ri7 h 

[0 00 3] ^j^tC. CCD*^«:S^S<7)ttf^?&^3 27^^ 

S3 4^^iirs4^-r^o S3 2cc*5t,i'c. mS9oc*f 
T-sm® 1 0 (om^^Aimcm^xm^Q liC^-r^mm 

- xt'^^^^-f;ns 1 <Di2jg53ic. ©itsims6;Cpe>ffli:^ 
[0004] ^x^, mm9 ^M-r^mwmmecomiiL^ 

±(ifXi.^<t. mEE^-r^>ty^)l^^^Vr-\:Xm^U. m 
^Qipf^mmi OifCl^i^-^xm^l 2i!fi^in^^^^ c 
nil^^&Cp* S^27&i6>f-->»H iT&i^A^n. n- 

p* ammt&i (^m.iR^ti^o c<Dj:^tcuT. 

[0005] <x^. mmQi^dxi-r^mwrnmecomiiL^ 
wzrrvfxi.^< mmmmeo:>r^(DehSi3ficnayi<r^ 
:^->-^jv^^vr-ffi^c. m^m^mm9fphW&i 

OI^\^ti^-:>xmtifj:<tj:r>X< ^VX. S3 4tC^T^ 

WMmmi^nm^n^. c(Dj:^(^i.x^mi^mm{t 
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[0006] 

> ij/ a CDlf:^^ t> 6 T. 

[000 8] COct ^ tC. e^CD^ft^S'r^:^ 
[0009] C <D^m\t±U(D^ ^ 3^cCP«1Mi^.^r^i*r ^ 
[0010] 

la^ 1 <D^mwm\a.mi^ 2 ±m±Kmvm^j^^^ n 

fc^iU^^ L . firiBdb^ JiMCCJi^^ ^tifcMW^m 1 O 

1 <Dm^m±(^m&^tifcm i ofotsi^i . ftriB— :^ 
jbcc?^fiS$ n/c^2 (D$o^m@i . i?rfB^ 1 (o^^mi^m 

/c^ 2 ^^^CD^ 2 <i: . tH^Em 1 <D4^<*. 

MiSO^MCC gB^ 2 omi^tC^ U TiSiR WtCj^JSSt $ 

2(D$«fflI^gi«ltS:b, tiTiBlll, IS22S^i:;^3(D* 40 

mwmmffcm l r^^fiS $ titcm i o^ms ^ . mMEm 2 

[0 0 1 1 ] ^fc. m2cD^W(c^^^f*iggti. m 
1 3Effii^23E®<!:^WT^i^ 1 mmmcom 1 o^t* 
ji t , mriam 1 co^^i*ja<oftria^ 1 n 

^2^mM(D^2<Di|^<*Mi^(®^. filfB^l©^ 

o . mE^<D±m(>cmf& $ n/cmriBm 1 co*^*^ j: 
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fern 2 (ommmmt . miia^ 1 2 oasi^ccfttc 
fiS^n. a^l;Rc;^m2cD^M^c^8-^•rafe^/c1»&cD 
ftMi^i. BrrfB^iSLaf^2cD$ij®^@i«S4izb. mr 

IB^ 1 :Staf^2 cD^3S«:MilSCcS L/-C?BsS3 n/c® 1 <D 

^mmt. m^^m2<D^i^m(icmi^xm^^tifcm2 

[0 0 12] ^fc. m3co^m(>c9^^^i;^^mt: m 
1 5£ffi<b^23E®<h^wr 1 m^M<Dm i o^^* 
jii. firia^ico^^f*jscD9ir^^i^MJitcjB^$n 
fcm 2 mmmcom 2 (Dm^»m t , irrt am 1 
com^Em 2 ±m±(^MiRm^mj&^tiftm 2 mmm(Dm 

1 (D^wmm t . m^m 1 (Dmm»mm<omm(iC5^^ 
mcm^^tifcmiEm 1 <D^(*)g<fc 0 is^inco^ 1 ^ 
m^c^m 2 cD^^fiMiiSi . M^ig 1 (ommi^mw^a 
m^m2<o^»mmo>~yfmm(^m^^tifcm 1 co«i 

<b / mriam 1 coi(&^i^Jbtc?^fiK$ n/c^ 1 <Dmmm 
. ffrta— :e'fifMtc»rS]-r^tiria^ 1 iSL^m2<Dmm 
i*^iicCDf&:^{iMcc^^3tx/cm2<D^jg<i:. mTiam 

2 Oi^=^M±CC?&^ S tifcm 2 cDSflfflime i , tifsBS 1 
cr)4^^f*®ig(0^ffi(cmr«a^ 1 ©ffiJSKtc® ura^W 
^?^^$n/c^2^mM©^3cD^{*^iSi. fffsa^ 
1 (D^(*MiSo^®ccmfga^2 cD^aystcsur^siR 
m(^^^^tifcm2mmm.<Dm4<Dm^mi*mmii. ffrga 
mijsiDfm2<^*ataim«Bi«&£u. f?nB®2. maji 

mria^2(D*^*JlccSL.-cjf^«3n;rcm2cD^^ 

[0013] ^fc. mArCo^mtc^^^w^mi^. m 
1 ±M<b m 2 ^® i ^wr 1 ^mMcom 1 
® i . mria^ 1 (D^^mwrnom^m 1 ^m±cc?^rss n 
/cm 2 ^rn^on 2 oi|£zs»]s i . f?rsam 1 o^sw*® 
oftriam 2 iM±tc3StRfi«3 tcj^j5K $ n/c® 2 m^mcom 

^J&f& $ nfcmf f am 1 CD^«{*M <fe D ffistscom 1 «m 
^<Dm2cD^«:«ii8<b, mriam 1 CD^f*^ig^:StCf|?r 
lam 2 cD^^»®«<D— ^nj® cc jBfiR $ n/cm 1 (Dmm 
m^. mn^m i co^^i^mf&^tiftm i co^oai^® 
i . miE—'^mmf^ni^r ^m^m i Rof® 2 <o^» 
m^<oi&y^mm(tcm&^tiftm2<Di^^ii. 
<ommmji(cBf&^tifcm2<omm^^t. ttriamiis. 
am2<Dmm^^^^i^T^j:'>f^s mEmi<o^t^ 
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2 m'mm(Dm s (ommwrnm t . mi^m i iSLi/m 2 com 
w^e i umi u . mria^ 2 jSiC^m 3 o^^^^iiscc^ 

[0 0 14] m5CD%^0C^^>^*^gCDM3^ 
(a) ^l*Mil^2^®i^WT^I?l^^ 

McD^ 1 <D^(*J§omrgam 1 ^®±k:^2 #^^cD^ 
2 oD^»Ji^?^fi£-r ^>x^i . ( b ) mtzm 1 

i . ( c ) tiTie^ 1 O^^jgcDmrgBCiSPcDJiMCC^ 
1 cD^^*^ J: 0 ffiiSCiom 1 m^mo:>m 1 

is^3iif^&«jtc?gfi£"r -2>xei : ( d ) m^Em 1 <o^^m{^ 

1 (D^jg^j^jaT-sxfii . ( e ) Miam 1 (ovmm 
±tcm 1 cr>sijai«@^jBfi£-r -s^x^i . ( f ) mu—'fo 

( h ) mmm 1 <D^^i*MiSco^MK:^ 2 ^^cD^ 2 20 

r-sxgi . ( i ) ffrsB^ 1 <D^mwmm<Dm^^cm2 
mm&com 3 (04^ig»®i^^ffriE^2 <ommm^m\^;r: 
rnvm^'BiSL-r -sxn i . ( j ) mriam 1 sck^ 2 cqsij 

j^tcs b /cm 1 (o^^m^j^iSL-f ^xfi <b . ( k ) mrta 

m 2 CD*««^ll tcS U /c^ 2 CD^^^J^^T ^> X^ i 
[00 1 5 ] ^/c. ^6 0^§gK:^^>^^*^cDS8i* 

-^u. miaxn (b> iffrsaxs (c) <bfiriaxfi 30 
(h ) ittrtax^ ( i ) m^mi <o^Fmwm(Dmtd, 

m2^m^mvimcm 1 js^o^m^^^MtstoTK^ 
1 (o^wmj^ *) &t&tji<DmE,m 1 (omma^mi^^j^fSi 

r^umt. m.mi(omm»mm<Dmmi^mvm(^m2 

^^Mo:^iKig9^a:» LxTim^Cc mrlB^ 2 ^tO'^ 3 
^^^JS^rJ^fiK-r-SX^t, mrsB^K ^ 2:5:0^^3 CD 
4^f^miSil?rfBm 1 cr)*^<*/10— SP^^MtR&^tCim^ 

vz:x,^^>ifoxm,mi. m2Rv^m3<ommt¥mm^ 
^^^^fia-r-sxfii^m. ftrsBX^ (a) iBtriBxii 4o 

^m^s tJsBXig (e) itrrsBX^ (&) ffriBi^i^ 
K:<t I? fifiB^ 1 ^C^m 2 cDS!JfflimS^I^^CC?gfiS-r -5X 
[0016] 

mm] mi<o^(^^^'f^m2mmm(om2<D^f^ 
mi^tm2mmmo:>m3(o^»wmt\t. miRzj^m 
2(D^mmm^mi(o^'^^f^MLxM^icj^>(T:^-r so 
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SC<LCC^0¥^<*S?g^^->^7-r'2><i:lr. miR 

am2<ommmmcnmr^m i <D*2@*^iStc?B^$ 

[0 0 17] t^tc. m2(Dmm^^\rf^m2mmmom 

2 a:>^{i^mmt. m i 2 cD$titaim® 1 
mscc^ori^^ccy<>r T>^-r -5 c i J; 0 
^t5?->:^r-r'-r-5t^. :mi:Rc/m2<o$ijaimetc^M 

[0 0 18] Jtfc. m3(Dmmf>ci5\ef^m2mmm(om 

3 oii^ft^i^ tm2 mmm(Df^ 4 ^ . 

mi s:iy^^2<D*fjaim®^^®*r^^2o^a5»« 

m2(ommi^^m<Dmmi^m^j:i^<ox. :ir>mK(D± 
[0019] $ e.tc. m2mm.m(om 1 

m 1 cr)4^3l<*M«cC):T^M«5iSSt:^-r ^» C <b tc J: 19 . 

^ ^ :? tmtC-r -2) C i ^ -C ^ -2> o 
[0 02 0] $/c. m4CD^B^W:4dl:t^m2«^MOm 

3 co^(*Mi^t3:. ® 1 j^am 2 (ommmm^m i (o± 
^dt->:i-z7r^^^. miiSiV^m2(Dm^m®(^Mm 



9 

[002 1 ] 5 e>tc. ^2«^^<Dm 1 (D^mwrnm^ 
m 1 ^m^o^ 1 (D^mti^m<orf^Tm.mim^ut^r^ 

m 1 Rt^m 2 o*iiSP^fiB^ >'^' r X L /j: I ^t^^-c^^f* 

[0022] ^/c. ^5CD^^O^»^g<^i?3^:^S 

fS,r^jimt. mnEm i o^f^^^iso^Mtc^ 2 mm 
m<Dm 3 <D^i*^i^^t?rgam 2 (ommmf^m l r sjr 
e^^ji^fisr ^>xiii m 1 <7>^3i«:^isoa® ccm 2 

[ 0 0 2 .3 ] ^fc. mS<O^B^(D^i^^m:<Dmm'^i^ 

<o:^m^^ti:»o'c^miicm^Em 2 jsium 3 cD^zg^*^ 
mm(Dmmi^mm^^m^o>M.nx^mji(rr^fctb. m2 

J[ 0 0 2 4] 

tip* 3«n- xf tS^^i^-rJb/llcD^SCCJB® 

mm. eu^3<D'^(>c$>^2-:><Dy-hmm. 8« 

4£tfc««. 1 3t3:n* iiMmi4(Dmm(>cmmmsicm 
'r^j:'^^mf&^tifcT>* ffiSfc^is, 9 tin* u.wimm 

43S:Cfp* ffiti^iai 3W:3>^4^ h-r^<t^CC?BfiS$ 
tl/cAl-Si^. 1 OtJp* S«2z3>tSr4^ hUr 

^m^^TjkL. ia2cc«, s 1 <DY- y»tM^^. si 

[0 02 5] ^^tc, Ccr)^«f*$|g(D»if¥^S 3 7!^^^ 
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10 

Si otD^is^itf/ctt^-c^ggtc^tr-ssjjaimse 

> tcST -S) C i tC cfc <3 ;J< > 5> -^l^ >' ^• y r - 
D^o ^(Oftitf. ^@9 3tP6^Sl OtCrS]7&i-:>T^-^A« 

g^n^j:< 3^j:^o coi: occur. ms^fraiht^y^tc-r'S c 
[oo26]y(ccc. me9tC)^-r"5>*iJiaim@6(D^{i^ 

10 S9*^^^Sl OCcro3;&>oTtidF^l 2tfi^riPhit>^o d 
tiilil^CCp* Sffi2*>6?^-JH l^&s^A^n. n- 
xt::$r=^-i^-t';u^ 1 -CG^S^SSi^^acT. S4CC7j^-r 

®lfeL<tin* ffi;tftMJS4"CWg^-r-5^cD-C. +^Cc 

Bmrn^m^mc-rctt^-v^^. c<D<fcotcu-c. * 
[0 02 7] ;xcc. mmQ(fcn^n>m1^mm6<Dmi^L^ 

20 WOnrtfrtK $0Wmffi6cr)P^CDd!ia53Cc:^af7j<7^ 
>'>-»^;WN-<JT-:^^0. m-^^afc&5^9:?Ir»e>m@l 

0 tc r&i7j>^ rs^n/^ < :^d:-:>-r < -^b-c. ia5tcin-r 

J:Otc. CO^PIB^CC. ffiA^t^/c7^--^H Uiitei^M 

-ox. p* mkmi^i 3ti^fbmmQ^am^miipti^. 

[0 02 8] CCD<f:OAj:«i&:&WT'&*^<*^^S'r«. 

ffi»^iS4^:A:#< br^>^t:Tt'f-C^3. p* 
S£tft^i^l 3^a^tc?^fiX-rtiti. :^--FH i^&gi^s 

>mffCD® ^^^^^^S^^J^ST C <!: pJtt i U S , 

Se*d---;H 1 co?ftta€ttc^c^e>nTCi/cp* SSKM 
40 i^7«. *^Sgp^m^4^0«WCC^-^L. d-— JH 

[0 02 9] ^XCC. CC0^?gcDm2||5fe^?acC-^lirS6 

7!^ss8^^i>ri$fe?9-r5o m^\tm2'mmm.^^m 

r. ^tiffil 0Ccn>:5'^ h brCi^o ^/c. 

@1 0«n- xfcTiJr^S^^^Jl/® 1 tc45=3>^>7 h (^ri^ 

-So ^ur. ftecDmisejte04i!^l-??^<Da5^«^isg 
50 [ 0 0 3 0 ] mfi^£il:t^^CcfcC:t-5«if^3&5m 1 ^ 



tSMm^i 4tn- xf^^v^^i^je 1 Corel ccjB/WT 
[0 03 1 ] '-X(fC. mm9 (cM-r^mmmMecomtiL^ 

1 F*90^^«2fei3:«S 1 0 in" xftS?=^^-> 

[0 03 3] cco^igoomsni^^^accocv-c^g 

«2CD^MtCj^^$n/cn* MIS. 1 6«p* S«Ui^ 
[0 034] mQ^nkLfc^iti^m,(Omm9(,cM-r^ 
0CC[Sj7:»5-:>rm^*5gfen?^< ^cCS. ^^)l:^'in 

[0 03 5] ^xk:. -^©9 i<:n^^mv^mms(Dm{iL^ 

e9^6m@l OCCFfil:itr»-pr^^F*5ggin«Di6So Ctl 
tm^«-. p* Sffi2:«P63^^-^H 1 *5aA^4a. n- 50 
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- >^ >-r s c i ^i-c # -So 

[0 03 6 ] CC-C. 6«;^-JH 1 <D 

1 5 \ti^mmmm(fC^^^x^^-jv 1 1 c^aA^p^ 

SflfclTJ&^ibS. fie^r. n*Mi|?l 5in* iJ^f*Jll 

[0 03 7 ] .ifii^. mm9ifCM'r^mwmme<DmiiL^ 
m^'^B^^f^m^i occrsi^EPo-cis^n^o^or < 

Sn* J£t5tMi|g4CD«®CC?K^3ti/cpS9£®=&3lo 

-c, p* tetstM^iEi 3*^e>^9--i5i#a*^nso c 

[0 038] XdC. CCD^H^cD^4SI*teiW«:oii-cia 1 

[ 0 0 3 9 ] la 1 0 (fCmofcmmi^m&<DmmQ t^nt 
smei o<3Dm{i^_bcf/ct^-c. mm9(fCM^^mm 

»miSl 7&i3^i^|g5 in- ^^i^i.>H.Jllcr)r^0C> 
1 1 (a) *5pS£tWai 7;&s;^cC^i#^OSlJai^6f^a 

cD^m(4iS, ^11 (b) ^^piLfm I 7 i^$}^m^<D 
^m^e^ificD^mfifcs, SI 1 (c) ^pffiiStMi 

mi 1 <d) d^pffitSc®! 7*^*>Sia^B-B' 
[0040] mS9CC^-rS*»JfflI^S6<3[)m{4^ 



(8) 

13 

+^tce2ss^^ec-rc<b*5'r^^o CCD 

[0 04 1 ] flSffi9«:S^fT-5*0fflJ^S6(Dm{4^ 

|lC/Ttf"COi< $iJ®«@6CDf®On- fcT 4? 10 

pJ^e^^il-^-C. P * 3 A^e.^gQ'^i^l 

^SCi^s-C^-S. CC-CpffiUt^iSl 7W;i^-JH 1 O 

[0 04 2]^XtC. C<D^^CD^5Slifef?ytCOt,i'C^ 1 

cDP^K:?BJES?n/cp- ^t^~C*^o J^c^j. ^ISIJS^i 
[ 0 0 4 3 ] 12 1 2 tc^nb/c^2S*^Scomffi9 ^MT 

^mi8«^^*in* Jl»«iS4&C^-r'5>CD^K<'?S& 

<D:^n^^m.^±mcm^^. p- ^isisin- a:.t: 

lCD^M«:J^fi£$*l/c«Iba53^3^< LfcW^iai 3CC7j^ 

-So 

[0 044] ^xcc. ms9 cc^ttr-sfM^^^eo^fi^ 

1^4 i p- ^IS 1 8 (DS^^TJP'e^^^OaAT&seC 

•So — p" 8 3&5^^tc^{tbrc^)^i>i#-^ 
x^iip- 1 8 cD*ijaims 6 ifcmm o /cas^T^i n j^e so 



^H^5-2 7568 5 
14 

h'^m-v^^o cntmmic. p^ ss2*^6^'->»n 

t'i>+i^+jHlK P- ^iSl 8 4>L/<tJnV^2g«:^ 

^i-c^^o co^sgcDia^ti. n p n pcoif »;::^^«^• 
[0 04 5] ^xcc. mmsi^d^-r^mwrnmecomtiL^ 
lcD^bgf^3^^la^^f^>t^^'-^^>'^*yr-3&s*D. m 

■r-Sn* i£tfe^lS4cDiIiJ®CC?^^$n/cpJ^|£®^3i-^ 
p* JStft^i^l 3 75:^6^9-^i?l^t£^n'2»o C 

s, 

[0 04 6 ] ±131^1:0^ ems |l5feWC6ip* ffi 

®1 4CC^TJ:^^. p* ffitSc^lgl 3;&5n- xf 

fiKD^y^^^-r-So /c/cLccDii^. ^->:t-yr^f^ 
/cpjKi£ji^Ms/ctt-c>cC< . iESp* mnm^is^ 
p* mkmmi ^tf^mmvtunmmi 7^p- mj^i 8 
[0 04 7] meo:>mmm(^'o\,^xm i sibmm 

mmx$>^. mffCia^^X. Il3:n- xf:S?^^^ + jU|g. 
2i3:p* 3 tin- xt:^=^->-^>rWjg loastc?^ 
fiX^n/cCiSP. 4tidW3<D±M{C?Bfi£$ti/cn^ ittfe 
^iS. 5«n- xf^^'>t';Hl lCDiMP3CDT®i^ 
;&CDWM2aafn* ffi;»Mi^4<DS:GcD{|iMCC?g^$n/c 
ffiig^, 6«aa53CDfeGtCS>-5 2oco^- hfiS. 8 

7«n* ffiti«iS4<D^^^^c:fen/cp 

* fi!;tSC^«. 2 0 Jin* ^£i5t^iS4©^M«:^CDi^ 

-So c<Op^ 5£:»Mi^2 otiiaicn^-rJi^ccn* ffiSS^ 
i^4tc-eti-enafi:cr«tstw«:?efiR5nriiSo -ec 

r, 9lJn^ ffi;»Mlg4S:CXp^ffi;tft^lS2 0CC=3>tSr 
hf S<t ^tCj&fiSStl/cA 1 -S 1 0«p* 

S«2=i>i5f47 horciS>^mffi-c$>^o 3^<C*J. 1^1 



C9) 

15 

6CD— ^<bteSjS5^^€r, mi bT^i)^tl'Cl^fc^m 
^ ^ —351346 L r O T ^) ^> o 

[0048] ccr>j:^tc, mi mmm(D^mi*^m,t 

tifc p * ffitSt^iS 1 3 -C&.O . ^ 6 USt^J-C »tM0 
(02) CDdba53C[)2E:6tCj^J5£$n-CCi^J|fei^K5(C^t 

^^>3&5, :mi|ISSW-Ci3:dIia53 0iPi*5Sg9 ip* Si^K 
-C. i2ia53^<i:0*i3&^<Ji^JSr^C<!:;{»5Djtg<!:>:c^>o C 

[0 04 9] -^(Dfcisb. memMmtm2mMi^-^f^m 

■To ^6l^«?9<bm3^Jifefi?9i^ia^'^*:>i±/cit 

mm^^mz oi&.im2 idcmT. 
[0 050] ^fc. memMmifC-:>i^xi>. mscm 

2 2tC7nt-<t^tC, p* a;»^Jgg2 0^n- a:t'i5r=^V 

^^3i'5>rcCi-r^< . iaSp* a;tfe«ii^2 o^riior 

mmmx\z. p ^ s£ii«« 2 o.ti\s.m p i£tJcMis 1 7 
[0 0 5 1] ;>:cc. iais^af0 2«:^o/c*iS»^o 4o 

-So ^f. P* S«3 l±tcxfc:^:^^'i^ji/RXSg6«:j: 
[0 0 5 2 ] ^XtC. 02 3CC^T<i:^W:, n" it'^?^ 

[0053] ytCCC. 2 4 tCTT^T J: ^ n ^ ffiltiM*^ 

3 3±cr)^ffi«:TgS[*®{ki^3 4^^RSL. TSfe^Kfk 
M3 4<D±CCUi^;:^ h 3 5^?Bfi£r^o ^of*. ut^:^ 50 
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[0 054] yctc. S25tC^-r<fc^^, Ui;^;^h35 

p* itnmmse^mgcr^. 

[0 0 5 5/] ;^tc, S2 6cc^r<fc^cc. TSfe^Sg^bM 

3 4:Rc/ui;^xh3 5^^*b. ^^xTisc^mims 

[0 0 5 6 ] yc&c, ia2 7Cc^-r<i:^«:. .'N-i>-^>^ 
n" if^4^V-f;Uil3 2CD^4i^"Cai<x-^^> 

[0 05 7 ] yctc. .0 2 8CC^'r<l:^{C, «4 1 OrtM 
^®{bM3 9^SE<ff^fiSL/c^. «4 KDF^SP^^t^^ 
MtCitfUv^y :3>^*aL/. x^.^/s^5':g:^f-t>r»4 

im4 2^mfS.-r^o 

[0 0 5 8 ] 02 9tc^-r<i:'5tc. M{bJS3 8_b 
C0^^tM4 2or)J^<7>^3=£:5pJffiLr. Mitm^r^y^^ 

^^>i/^tf-pr^^kM3 8^^*-r^. ^OT. -Fik 

^mmuxm^As^mi^'r^o -eco^. $ 
e>«:mffi4 4^?^^-r 

[0059] nc*5, 027 cc^-r»4 1 ^mf&l.tc^. 
03 50C73^-rJ:^«:n- xfa^^ix-r JUjl3 2<7:>^M«: 
pM^^J^&tJrr^CitCj:!^. pffitSU145^?e^ 
-r-5»» COct^tc. 01 OtCTj^-TpffifttMi^l 7^^B 

01 o(^n^iyfcm4mmm^^^¥mi^m:^mm^je^ 

it n ^:^jffi!e5cr)igS[^lifl, > fcisb p MO^i^ct*?^^ $ n /^c 
[0060] 

[^qgcDiai:^] tUi<0J:5tc. ii*illSa4gO^?goc<fc 

2 m^mcom s (o^^m^mm^ ^m^xm^ ^ nr 43 

0. tirfB^2CD^f*«i^C/^3CD*«i*MiS5i. * 

f&^ti^m,WB^MiyXiix^txfc^'^vr^m^m< 
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[0 06 1 ] ^fc. iS*3l2iB4go^^tc^nt^. 

[0 0 6 2/] ^fc. tl9:^3sattc7)^l9«:cfcnfci. 
«:i^g;&s^2S3¥^MOm3CD*^f*^t^<i:m22Sm^CD 20 

[0 06 30 $ e>^, ^i^^mi^m2mmM<om i © 
mwmm^m i ^^m<d^ i o^^t^jBtDra-cssKii 

w&^^mm'T c <b <t »3 . m 1 xcx^ 2 osiitai^ ^ 

-c ^ ^ t c i ^ SSm * ^ o 

[0 0 6 4] */c, Sft*354gB3£co^B^«:J:ni^. ^« 

>:f>''r-5<i:^. m2<o^mwmm(^mH!L^tx^^mjB 

<?^j:5, -eU-C, ll2<D^*<*^iSO^*i:Sr->:^-> 50 
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t-fyi-v^^^ seor. se*Fu- F:*->'<DKmc^-:>/c 
y^>-^vi:^<Dm7S:Ra:^'^ v^i^^:^b:— FOK 

[0 06 5] $6«:, *^i*^g*5m2^^^0Dmi(O 

m 1 cD*3s»®ii5im 1 1 <om'mi^m<omx 

[0 06 6] ^/c. n^s^En<Dmmi^^m:o:>m^yf 
m^j:ti\t. m 1 <D^mmMm(ommifcm 2 asmMcom 
2(D^mMm^mnEm 1 <^i^3g^j^«:«0T:^iR9ijcc?f^ 

m 3 cD*^<*^ig?% Mf am 2 coi^m® L xmtRmf^ 

[006 7] Sfc. it^6iBagcD*2g*^^gcDiSB^:ft- 
atc^tni^, m 1 cD^«f*^JS<D^®CC5S!;^&53Ccm2 ^ 

mmcoTwm^^^vxm^^mwdm 2 m^m 3 
mi] c<D^m<om 1 nsfe^tc j:^,^«w^acr>^M 

[1^2] iaitC7nO/c4^«{*^gCDY-YKMia-C$) 

•So 

[^6] c<o^m<om2mmm(^j:^^^w&m<Dmm 

[^7] C<7?^q9CD®2SltSt?JCC<fc-£,i|^i*^gCD3^- 

>^ xDW&^Tjk-rermmx^^, 
ms] c<o^^^(Dm2mmm^.cJ:^^i^^(D^- 
>:^y(Di^m^7jk^Wrmmx$>^. 
m9] ca:>^m(Dm3mmmic^^^m»^^(Dmm 
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1 6 ] ^ 1 5 oc7j^i>/c^*^g<Dz - zmmm 

[^18] CO^HJCD^6^^<b^3^«5WOffi^^ 

[132 0] co:>mM(omsm]^m^mb^mm(om^^ 

[^2 2] c<om^(omemkm(iCj:^m<D^mi^^m 

[^2 3] c<D^mo:>m^»mm<Dn^m^7ri'rwim 

m2 4] c(DmM<o^w^m.(ommj:m^m^mm 30 i 4 p 
m-csb^o 1 5 n 

^'CJE>-So 1 7 p 
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[122 9 ] c<D^m(Dmmi^mm:<Dmmjim^7jsrmm 
[^3 2] fi^o¥«<*i^so^saajLtttsi^m-ri4ti. 

[^33] Se3fcCD^^i*ig®<D^->:*->CDt«^^j3^-r 
[^3 4 ] fi^O^^<*«g<D5r->:r:7<Dt^^^^^ 

1 n- :t.\:i-^^ty'^}Vm 

2 p* 

3 ^ 

4 n' 
5 

6 ^->1 

7 p^ 

8 m^m 

9 A 1 - s i 
1 0 ^"mm 

13 p* 



20 



[015] 



[02 3] 



20 4 f 

5 



4 20 4 ^6 



,*\ n* |p*| |p*| |p-| Ki^ n:^^^,^ 




(12) 



n^W-B-Z 7 5 6 8 5 




7:p-^a:ft«j< 



m2] ms] 




(13) 



5-27 5685 



[^4] [^51 




10 , ^o 



[136] [07] 




#giT5-2 7 5 68 5 



13 




9 13 4 13 




[gll 0] 



1 1 ] 




(a) 



(b) 



(c) 




(d) "vy 
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(15) 



7 5 6 8 5 



[IS 1 2 ] [^13] 




10 



?$Pi^5-2 7 5 6 8 5 




(17) 



^mW- 5-275685 



[^22] [1^25] 




4 5 



(18) 



^MW-b-Z 7 5 6 8 5 




C19) 



^^^5-2 7 5 6 8 5 



[HaJH] ^^4^1 0^ 1 2B 

^ 1 (o^mi^m ^ 0 {giStao^ 1 m^m<Dm 2 

il!lM^?e^ $ tifcm 1 CD^^]^ i . 

mriam 1 oteiSKJitcjB^dc^n^im 1 ^^Jtai^i . 

gyiam 2 o^mi tc $ ti tern 2 <7>$fj^a)m@ <b . 
xmvmf^^f^ intern 2 m'^m<Dm 3 

|iria^i35:y^^2cr)**Jiaim@ii^ttS:b. fufB^2. 1^ 

mrlBH 2 (D^(*J1CCS O :^ tifcm 2 CD^^S 
<!:. 

[ffliE*fl^3S@«] »^4 

[ if ^ 4 ] mi^m^m2^m^ ^m-r 1 

mm 1 co^zsft^oirrsam 1 ^m^dcmi&^titcm 2 
mmm<om 2 (o^i^fB i . 

ftrie^ 1 <3[)i|^{*^cottriBm2 ^MJtcc^jRfi^jcc^fiX^ 

1 (o^wm<^ 0 (sstnco® 1 2g^cDm 2 
tfriB^ 1 <D^»®iSsaff?riam 2 cD^<*^il5<z?— 



ttriB^ 1 cD^mi:cc?ejs$n/cm 1 (omm^mt. 
mn^-y^mm^c^r^m^^ 1 sc/ig2 o^^tt^ig 
(Dib-j^mmt^^fS.^ tifcm 2 (ommm t . 
wj^^m 2 o:>mmm±.(tcmj& ^ tifcm 2 (ommmm t . 

2.cD*^f*^i^^®tciitf^etjcc?&^$n. ^m 1 j^o^m 

j:r)fj:^m2 m^om 3 cD^^t^^ist . 

fuiam 2 (o^m^mtfcm o xmf& ^ tifcm 2 

[^!e£ffli£3] 
[0 00 2] 

M^-c^-So 133 1 \tm3 o(iC:i$\rf^x-xim.mmm 

— gU^^ti-CCi-^o S3 0:R:ey^^3 1 tcfcCi-C. Ii3:n 

^bii 1 (D^mtfCj^^:^ n/cGas, 4 « n - f ^ ^ 
u^jvm i <omm^j&^^tifcj^m3(o±.m(^mf&^ti 

(^m^^tifcmmm. 6\t^31BLZ/n* i£»^iS4^ 

ji^-citeit]® 5 (o±(,cm^ $ n/c— «<D$fla!^. 7 
RX$n/cp* 8 tip* a»^j|j7cD— as. n 

mm. 9l3:n* fiz:tSt«i|S4 3StO^ p *fi£tfeMi^7 CCrn 
[^iK*fiE4] 

[ffljES*l^:^e«] 0 004 

[0004] ^S9«:^+r'5$(iw^e6<Dm&^ 

S9^i6^@i 0K:r^7&i-:>r^^ 1 2:;&i?Stite«?>-5o c 
tiiiei^frcp* S«2*i^7^-;n i?!»5aA5n. n- 
jctr^^s^-v-^u^i-ce^S^Pi^ecTo 133 3tC^ 



#^^5-2 7 5 6 8 5 



[ffliE>ft»Sg^] 0 0 12 

[0 0 12] $/c. m3<D^m(fcm^mmi^^\^t. m 
1 <b m 2 i ^: -5)^ 1 m'^m(Dm 1 (ommt*^ 
m i . m^m i o^^si*® omrsam i ^m±i^mf&^ti 
fern 2 mmmcom 2 (o^i^m t . 1 <o^mwm 

1 (D^i^mmt. m^Em i <t>^^f*^i^oa®cc3itR 

@i . mriB— :^(i'Mtc^r ^ mria^ 1 S:af^2 co^^ 
i*^i^oof&:^(i»M«:?^J5S;?n/c^2cD^itM<t. m^E^m 
2 <ommm±<^^Bi $ n/cm 2 osijai^ i . firiBm?. 

tc $ n/c^ 2 mi^mcom s (o^wmm <t . m^Em 

m(^mf&^tifcm2m'm^(om4(D^m»mm^s 
miRcxi^2o$(itai^Si{i3^L/. mMm2. msi^ 

mndM2<D^^mi^m(fcmi^r:mj&^tifcm2<D^m 

[ffliE>t^a^@«] 00 13 

[0013] ^rc. m4(D^(^%^^»mmt. m 

1 ^®<i:m2^M<J:^WT-2»^ 1 mmm<Dm 1 CD^i* 

fern 2 m^m<Dm 2 co^i^mt . ftriBm 1 commi^m 
(omnEm 2 ^isiccastFW cc?^^ $ n/c^ 2 mmmcom 

1 o^^^isi. BirgE^ 1 (o^mt^mmmmicmvim 

Moom 2 <D^i*®ia i . S(ria« 1 <o^i^mi^J^t/m 
tern 2 <D^^f*^«^D— :^iiiM(c?g^ 5 ntcm i o»» 
Mi . mrgam 1 c^SKJi^?e«$n^cm 1 osijaimffi 
i . ftriB— ^rfflijffioc^tr&j-r WiBS i jblzj^w 2 commw 
^i^cDffi:^®]® ccjgfiS ? tifcm 2 (ommm ^ . mriaii 2 
cDiKism-btc^^s n/c^ 2 (opmmmt . iirfB^ 1 :s: 
z/m2<Di&mm(^i^(^m'r^^'^i^. mrfBg^o^^ 

2 ^^o^ 3 (ommi^mmt . mffB^ i 2 <d$(I 



LrjB^$n/c^i o^^si. mnE^2<DmmwmffC 
miEMmmm^] 0024 

[*fijE^ffi] 
[ffliErtS] 
[0024] 

mmb^mi^xmrn-r^. mii5Lzm2{tco:>^B^<Dm 

$n/cCi^, 4(i[Qia5 3CD±®CCJi^^$n/cn^ ffitfe^ 
1^: 5«n- ;UJ11 <DGa53cDTMifc& 

mm. 6«iMI5 3cD^:&tC^>^2ooy- 8tS 
i^lg. 7«n* S£tSt^i^4(Di^»gP^^Ct6n/iip* 
K:t$t^l^. 1 3 « n ^ fittJ^^ig 4 CD^MCCi^i^m 5 tC® 

•r^<i:^cc?^^$nrcp* mimm. 9iin* jttfemis 

n:rcA 1 - S i 1 0 tip * g^ 2^n >^^ b O 

mjmm.mm^'i 0033 
[^iE:^^] 

[ffllErtlf] 

[003 3 ] ^X^, C(D^?^CD^3^Jfe^CCOt,>r^9 

^f^®<D^®^-c3s>^o Stcfci^^r. i5«p* m 
(fcm^^tLfcn* mmi*mx$>i>^ ^lx. ^^1 

0\t. p* Sffi2in* ^ig^l 5<DM:&K:zj>^>7 b o 

[^gfeffiiE9] 
[SiEW*§S«] ^gjHBS 
[ffliE^ai^g«] 0 0 34 
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